Over the six years since the discovery 1 of the g-ray burst GRB 980425, which was associated 2 with the nearby (distance ,40 Mpc) supernova 1998bw, astronomers have debated fiercely the nature of this event. Relative to bursts located at cosmological distance (redshift z < 1), GRB 980425 was under-luminous in g-rays by three orders of magnitude. Radio calorimetry 3, 4 showed that the explosion was sub-energetic by a factor of 10. Here we report observations of the radio and X-ray afterglow of the recent GRB 031203 (refs 5-7) , which has a redshift of z 5 0.105. We demonstrate that it too is sub-energetic which, when taken together with the low g-ray luminosity 7 , suggests that GRB 031203 is the first cosmic analogue to GRB 980425. We find no evidence that this event was a highly collimated explosion viewed off-axis. Like GRB 980425, GRB 031203 appears to be an intrinsically sub-energetic g-ray burst. Such sub-energetic events have faint afterglows. We expect intensive follow-up of faint bursts with smooth g-ray light curves 8, 9 (common to both GRB 031203 and 980425) to reveal a large population of such events. Figure 1 Radio light curves of the afterglow of GRB 031203. All measurements (circles) are summarized in Table 1 and include 1j error bars. Triangles represent 2j upper limits. The solid lines are models of synchrotron (afterglow) emission from spherical ejecta expanding into a uniform circumburst medium 19 . The models include a contribution from the host galaxy, which is well fitted by F host < 0.4(n/1.4 GHz) 20.6 mJy (dashed lines) and is consistent with the star-formation rate inferred 6 from optical spectroscopy of the host. In applying the models, the X-ray observations are considered upper limits because they are probably dominated by (non-synchrotron) emission arising from the associated supernova SN 2003lw, as evidenced by the unusually slow flux decay at early time and the flat spectral index (F n,X / t together, the transient X-ray and radio emission are suggestive of afterglow emission. In addition to monitoring the afterglow in various radio bands (Table 1 The primary interest in this burst is that the radio and X-ray afterglows coincide at the sub-arcsecond level 13 with a nearby (z ¼ 0.1055) galaxy 6 , making it the nearest GRB with the exception of the peculiar GRB 980425 2 . At this redshift, the isotropic g-ray energy release is 10 2 times smaller 7 than that of the nearest classical event GRB 030329 (z ¼ 0.169) 14 and yet a factor of 10 2 larger 1,2 than that of GRB 980425.
The afterglow properties of GRB 031203 also seem to be intermediate between classical cosmological GRBs and GRB 980425: the isotropic X-ray luminosity of GRB 031203 at t < 10 h is L X ¼ 9 £ 10 42 erg cm 22 s 21 , nearly 10 3 times fainter than that observed 15 for classical GRBs but a factor of 10 2 brighter 1 than that of GRB 980425. In the centimetre band, the peak luminosity is L n,8.5 GHZ < 10 29 erg s 21 Hz
21
, fainter 16 by a factor of 10 2 than that of most radio afterglows but comparable 3 to that of GRB 980425. As L X and the peak radio luminosity of an afterglow can be used 17, 15 as rough proxies for the afterglow energy, the data suggest that GRBs 031203 and 980425 are sub-energetic in comparison with classical GRBs.
As a next step, we applied the simplest afterglow model 18, 19 (a spherical relativistic blastwave shocking a constant density circumburst medium and accelerating relativistic electrons: the afterglow emission arises from synchrotron emission of shocked electrons) to the afterglow data and obtain a satisfactory fit (Fig. 1) . On the timescales best probed by the radio data-days to months-we see no evidence for a collimated (jet) geometry commonly seen 20 in the afterglows of cosmological GRBs.
From our modelling we confirm that the blast wave is sub- Figure 2 Two-dimensional energy plot for cosmic explosions. The energy in the prompt emission. E prompt , and in the afterglow, E AG , have been corrected 20, 26, 27 for beaming based on the jet-break time observed for each burst, except in the cases of GRB 980425 4, 3 , X-ray flash (XRF) 020903 28 and GRB 031203 for which there is no evidence for a collimated outflow. For these three cases, we plot the isotropic values of E prompt and E AG and use an arrow to indicate they represent upper limits on both axes. The arcs mark lines of constant E prompt þ E AG as a guide to the reader. Most cosmological GRBs tend to cluster 27 around E prompt þ E AG < 2 £ 10 51 erg, while GRBs 031203 and 980425, the nearest two bursts in the sample, are clearly sub-energetic. With the exception of SN 1998bw, associated with GRB 980425, there are no local Ibc supernovae with detected g-ray emission, but the kinetic energy in the ejecta (excluding the photospheric energy yield) is generically found 29 to be E AG & 3 £ 10 48 erg (bottom left corner). Histograms of E AG and E prompt are shown in the bottom and side panels, respectively, for cosmological GRBs and local Ibc supernovae (SNe). The striped energy bins show the locations of GRBs 980425 and 031203. We used the extra-galactic sources 3C 147 (J0542þ498) and 3C 286 (J1331þ305) for flux calibration, while the phase was monitored using J08282375. The data were reduced and analysed using the Astronomical Image Processing System. The flux density and 1j uncertainty were measured from the resulting maps by fitting a gaussian model to the afterglow emission.
energetic, finding an inferred afterglow energy of E AG < 1.7 £ 10 49 erg. The circumburst particle density, n < 0.6 cm 23 , is not atypical of that inferred 17 for other GRBs. The blastwave is expected to become 21 non-relativistic on a timescale t NR < 34ðE AG;50 =n 0 Þ 1=3 d; where we adopt the notation q ; 10 x q x . The observational signatures 22 of this transition, a steeper decay of the spectral peak frequency (n m / t 21:5 ! t 23 ) and an increase in the spectral peak flux (F nm / t 0 ! t 3=5 ) are consistent with the data (Fig. 1 ). Here we use E AG to denote the kinetic energy remaining in the blast wave after the prompt g-ray energy release. In turn, the g-ray emission arises from ultra-relativistic (bulk Lorentz factor G * 100) ejecta within the blastwave. Thus, a more complete picture of the explosion energy is visualized through a two-dimensional plot of E prompt , the beaming-corrected prompt energy release, versus E AG (Fig. 2) .
The two nearest events, GRBs 031203 and 980425, are clearly sub-energetic outliers in Fig. 2 . Furthermore, we note several additional similarities: GRBs 031203 and 980425 (1) show no evidence for jets 3 ; (2) possess simple g-ray light curves 1, 7 , (3) violate 7 the E prompt -E peak relation 23 with respect to cosmological ('classical') bursts; and (4) are outliers in the luminosity-spectral lag relation 9 . This discussion motivates the question: How are these two events related to cosmological GRBs?
It has been suggested (see, for example, ref. 24 ) that all GRB explosions have the same energetics and explosion geometry. In this framework, sub-energetic bursts are simply events viewed away from the jet axis. Such bursts should have a soft E peak and also exhibit a rise in the inferred E AG as shocked ejecta eventually come into our line of sight. For GRB 031203, E peak . 190 keV (ref. 7) , comparable to cosmological GRBs for which we have observational evidence favouring an on-axis viewing angle. Moreover, we see no evidence for an increase in E AG during the timescale of the radio observation (,150 d). Similarly, there is no evidence that E AG is increasing for GRB 980425, despite dedicated radio monitoring 25 of the source since 1998. With no indication of their being off-axis explosions, we at present conclude that GRBs 031203 and 980425 are intrinsically sub-energetic events.
Astronomers have had to wait six years to discover a subenergetic event similar to GRB 980425, despite a large population of such events (as implied by their proximity). The bulk of the population has escaped our attention owing to their faint g-ray and afterglow emission, which challenge our current detection limits. The Swift satellite mission, with its higher g-ray sensitivity (compared to current missions) and improved localization capability (enabling rapid identification of afterglow counterparts), is expected to revolutionize our understanding of cosmic explosions.
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